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/ This: invention relates to- radiatio -deteptors, 
more particularly to gamma ray deçectors of the 
counter or pule-producing type. The principal 
object of he invention is the prosion 0f a detec- 
tor of this te which will bave considerably 5 
greater- effective cathod area or surface an d thus 
a higher effiçiency than tbe conventional Geiger- 
Mu]ler counter. 
-s  is weil known, the conventional-Geiger- 
-uller-Couner consists 0f a metal tube usually 10 
cylidrical in Shape constituting the cathode and 
-a  rhin anode wire disposed long thd-longitudinal 
axis .oï he cathode and isulated therefrom. 
These electrdes are enclosed in an envelope, 
commonlya glass tube, conta]ing a gas at a pres- 15 
sureof a ïew centimeters oî mercury. The anode 
Wire is maintai-ned usually at a positive tential 
 wih respect fo the cathode, this potential being 
-nearly but hot quite high en0ugh to cause a dis- 
charge fo take place. OEf a gamma ray strikes 20 
he cathode member .an electron may be ejected 
l'fore the cathode ruera1 into the gas filling caus- 
ing ioniza.tion of the gas and a discharge oï the 
coter with a current fiow of the order oï a few 
microa]peres. This causes a large Voltage drop 25 
acros a resistance Connected in series with the 
high voltage suppiy and th ode and 5y suitable 
amplification a mechnical recsrder or other 
devic capable 0f regisering :he diScharges .of the 
couflter rnay be ctuted. 30 
In he Uniçgd States Letters Paçent toHare 
an-Herzog, No, 2,397.073, gi'anted March 19, 194ô, 
a-g,mma ray Cbunter is disclosed which :bas a 
onsiderably higherecency than the0nven- 
tional Geiger-hïuller c0unter. The Courtier dis- 35 
closed in that patent, comprises essentially a plu- 
rality of rhin cat-h6de plates arraged i a bank 
and disposed .in parilel separated relation. Be- 
 tween each adjacent pair-oî plates and in par- 
a:llel thereto is disposd a grid of a. plurality of 40 
fine wires. ne plates .are coected, together 
electrically to form the cathode of the de.ce and 
the wire/grids may be connected together  form 
the anode or if desired, the grids may be provided 
with separate leads so that their output may be 45 
separately amplified. It is of course necessary to 
'reuliy m0tmt the cathode plates of the HUre- 
Herzog de.ce so that they Will be pr0perly and 
rigidly spaced. Sïncd the multiple plate cathode 
O]c!òsed in the aforementioned patent contains 50 
a muh greter effective surface from whicelec- 
'tr0ns :can be ejected than the convéntional 
counter with its cylindrical cathode, assuming the 
volumes of the %wö couflters are the saine, a much 
 'higher efficiency :can beobtained. :.e-:device of  55:acoss' %he resistn nce: is: mplified and: recoyd 
the present invention also-pro-des a:.lggé eec- »by-:a.ny suitble mëàns, .ot sho: te provide- n 
tire cathode surface while also permitting the indication of the dcharges of the courtier. 
entire cathode fo be formed as a unitary rigid Extending radially inwardly from the ier 
structure, suace of the cylinder 12 are a plty of tn 
In accordance with one embodiment oî the in- 0 metallic fi or wings I. e ier edges of 

2 
-vention thecathode of.tie c0-iinter ISfOnïë'd-6f 
a tubular metalic -mëmbC Whidh my be ]in- 
drical and fom the inner Ufáde 
plura]ity of thin métalc-fi 0rwigs6jè6t 
rdïally inwardly towrd the" 16ngïtùd[fil 
the cylinder. A fine Wire:comprin the"an6de 
.is Stretched along the lenitudinal:axis adthe 
width.of the cathode fins is suchthat%eir i'er 
edges wilI be parallel to ànd Dcëd edhïdistatly 
frein the nocte ïire. -When .a h-P6tèntialis 
impessed ac/oss" the aghode-adthea6de n 
electrical field will resùlt betwëën thè a6de and 
the inner edges 0f the Cathode =s, this fiéld 
being .uniform thr0figh0ut the lenth 'of the 
cnter. 
In gnother emb0diment 
cathode is fbrned ofa metallic tube .tich mgy 
-be rectangular in, cr0ss-ectin. 0n$ thë oppo- 
site Wider inner surfgcesof the 
of fins or wings etendïwardlytb¢afd 
oSer gnd thr6ugh çhe-Space.betweën thé ner 
edges of these fins a.gid oï a plugfity-of-prllel 
anode,wires is sretched. .Bëcaue bf theéc - 
tngular shape of t, he. cathode in this ëD6dênt 
sveral oî the counté uits-may bd ïSpohdgdja- 
dent each other:nd a.lhrgeCecive:dà.thodësur- 
 face Can then be p20vïdèd 
"Likewise, in the émbodimént decribëd ïn lie 
foregoing paragrph a pluralïtof file dlingrial 
units may be disP0ed in adjaenç :parkllèl , ela- 
tion and all of the unitsmoted Athin 
casing containing çhe-as  fillg. 
-For a better understaning 0f the ïfiêfitin, 
reference may be had t0 the accomayïng:dráv- 
ing ïn hich 
gure 1 is a verticalPerspective viëw, ptl-in 
section of a detéctor coPrisig  0ne émodiëflt 
of çe invention, 
Figure 2 is a sectional view taken en" thë-line 
22 of Figure 1, 
Figure 3 is a view .in perSpectiçe :of an5ther 
embodiment and, 
Figure 4 is a front view of a spacer Cement 
ç¢hiCh may be used in 
In ges 1 and 2 of the drawg, an enve!ope 
or casing.  is.sho-as containing a-tubular 
cYlindical member 2 Which /orms_ a partof 
the cathode-of the detector.- Along-the,:loi- 
tudinal .ais of- the. memr 
is OEsposed, this wire being connected, to-one,end 
of a resistance R. .  show-n in Figure 1 te high 
.voltage supply is connected.:between çhe,. ether 
" end oî theresistance , and the cathode cylinder 
-2 and as stated herebefore, the,voltage drop 
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these lns are pàrallel to and spaced equidistantly 
from the anode wire 4and may be attached 
rigldly, by any suitable means, to the cylinder 
12. When the high voltage is impressed across 
the electrodes an electrical field results between 
the anode wire I Æ 'and the fins 6. The anode 
wire 14 is, of course, insulated from the cathode 
12 and from the casing 0 if the latter is metallic 
as by means of any suitable insulating bushings, 
hOt shown. The cylinder 12 and the fins 16 may 
be formed of any suitable metal and it has been 
round that brass sheet having a thickness of 
about 16 mils is a suitable material for these 
elements. It has also been found that a tungsten 
wire about 3 mils in thickness provides a satis- 
factory anode. The casing 10 will be filled with 
a gas or a gaseous mixture, and a mixture of 
about 97% argon and 3% petroleum ether ata 
pressure of about 20 inches of mercury bas 
proven satisfactory. Another gas mixture which 
has been round very satisfactory consists of 
about 97% argon and 3% anhydrous ammonia. 
In the embodiment illustrated in Figure 3 of 
the drawing the cathode of the detector is formed 
as a tubular element 18 which may be rectangular 
in cross-section. Projecting inwardly from oppo 
site inner surfaces of the element 18 are a plu- 
rality of metallic fins 20, these fins extending 
toward each other in pairs and providing a cen- 
tral space also rectangular in shape. Extend- 
ing through the space between the inner edges of 
the fins 20 is a grid 22 formed of a plurality, 
eight in this instance, of anode wires 24, these 
wires being arranged parallel to each other and 
each wire being preferably disposed in the plane 
of and midway between an opposing pair of fins. 
The fins 20 may be secured rigidly to the inner 
surfaces of the cathode element 18 or they may 
be placed in slots 23 formed in spacer elements 
23, one oï which is illustrated in Figure 4. Each 
of these spacer elements 23 is formed of elec- 
trically insulating material and is provided along 
the two longer edges with a plurality of the slots 
23 in which the cathode fins 20 fit snug]y. More 
or less of the spacer elements may be used de- 
pending upon the length of the counter .and, in 
assembling, the fins and the spacer elements may 
be assembled first and then pushed into the tubu- 
lar element 18. With this type of construction 
it will of course be necessary for the fins 20 to 
be connected together electrically and to the 
element 18. Each spacer element 23 is also pro- 
vided with an elongated slot or opening 80 
through which the anode wires 2, extend. 
It is not necessary that the tubular member 18 
be formed as rectangular in cross-section but 
when in the shape shown in Figure 3 several of 
these units may be arranged side by side or in 
any desired manner. When so arranged a large 
amount of effective cathode surface will be pro- 
vided in a minimum of space. The detectors of 
both the embodiments shown in Figures 1 and 3 
can be ruade of any desired length and it has 
been found that elongated detectors of this type 
are well suited to the radioactive logging of bore 
holes and wells. 
It is believed that but little further descrip- 
tion of the operation is necessary. A gamma ray 
in striking the cathode walls 12 or 18 or one of 
the fins 18 or 20 may eject an electron into the 
gas fll]ing to cause ionization of the gas and thus 
a discharge of the counter which can be registered 
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by measuring the voltage drop across the 
sistance R shown in Figure 1. By providing the 
fins 18 and 20, the effective cathode area is ma- 
terially increased while at the saine rime a good 
5 electrical field results between the .anode wires 
and the inner edges of the fins. 
Although no casing bas been shown for the 
counter electrodes illustrated in Figure 3 it is 
understood that these electrodes will either be 
10 mounted within a properly shaped casing cor- 
responding to 10 of Figure 1, or that the ends of 
the tubular cathode element 13 will be closed and 
sealed so that the cathode tube 13 will itself serve 
as the casing. 
15 Obviously many modifications and variatlons 
of the invention, as hereinbefore set forth, may 
be ruade without departing from the spirit and 
scope thereof, and therefore only such llmita- 
tions should be imposed as are indicated in the 
20 appended claires. 
I claire: 
1. A radiation detector comprlsing a metallic 
cylindrical cathode member, an anode wire 
tending along the longitudinal axis of said cath- 
25 ode member, means for impressing an electrical 
potential across said cathode member and said 
anode, a plurality of elongated metallic fins dis- 
posed parallel to and projecting radially inwardly 
toward said anode wire from the inner surface of 
3o said cathode member, said cathode member hav- 
ing an electrically closed conductive surface ex- 
tending substantially the length of said fins, the 
inner edges of said fins being parallel to and 
spaced equidistantly from Said anode wire so that 
35 the strength of the electrical field will be the 
saine between the anode wire and the inner edge 
of each of said fins, and a housing for said mem- 
bers adapted to contain a gaseous filling. 
2. A radiation detector comprising a sealed 
40 housing containing a gaseous filling, a rhin 
metallic cylindrical member disposed within said 
housing and forming a cathode member, a plu- 
rality of elongated, rhin, metallic fins projecting 
radially inwardly in parallel relation from the 
5 inner surface of said cylindrical member, the 
inner edges of said fins defining an elongated 
space substantially round in cross section and 
extending longitudina]]y through said cathode 
member, said cathode member having an electri- 
cally closed conductive surface extending sub- 
5o stantially the length of said fins, an anode wire 
extending along the longitudinal axis of said 
elongated space, and means for impressing an 
electrical potential across said cathode member 
and said anode wire, the strength oï the electrical 
55 
field resulting between the anode wire and the 
inner edge of said fins being uniform throughout 
the length of the cathode member. 
BENJA1VIIN B. SCHNEIDER. 
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